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54) YCT POMCYBO ANA PEMOHTA OBCAA- .

HOM KONOHHE!

&N Maoﬁpevéuue OTHOCWTCA K DPEMOHTHD-130"
* ARUMOHHBIM paboraM obcaprbix XONOHH Hed-
TerasGBbixX CXBAXHH ANA eoccTaHonneHwa ux
repuem-mocfn. tlent ~ noay WeHne HaAEXHO"
CTH YCTIHOBKW meTanan-eckoro nAaCTHPR
{(mn). B8 xopnyce ycTpoRcTsd ycranosaghsl
aneKTPOABUIETENS C penyKTOpPOM, rMApON3COC

w ruapounasiap ¢ fdonsiM TIQpWHeEM 1 w¥o-

xom, Noa MIT Ha pany xopnyca yCTBHOBNEHA

pacxavhBAOWIA ronoexa (PF). 8 HYKHER wac*

Waobperenme OTHOCWICH X YCYPOWCTBIM,

*ana pemoumu-usonauupﬂnux pabor obcan®
HUX KONOHA nedreras’oeux CKBAXWH T uento
BOGCTAN0BNEHNA nX repMEeTUIHOCTH.
Lensio naobperenns aenReYCA noesitle-
Hue HAASKHOCTA ycTaHoeKv Merannuuecxkaro
nn\acw pA.

b
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mxopnycac BO3MOXHOCTBLIO B3aUMORBVCTANA
c MN paamewen ynop C KecTko ¢eR3anHLMC
HpM NPUBCAOM €ra ocesoro nepemewieHus.
Han PI' pacnosoxeH fOpHVpYlOWUA KOHYC.

yc'ranoanenuua Ha wToxe C B8O3MOXHOCTLIO
a3avnMOAencTens ¢ M. Mpueoa nepemette:
HUA YNODA BHINOAHEN g suae Andpoeperumnans:
HOro NOPWHA. yCTaHoBneHHOTO B xopnyce v
obpasyoulero ¢ ro CTEHK3MV ABE Kamepul.
Oana nj kamep FUAPABAUHECKN cen3aH3 KaHa-
NOM € NOAOCTLIO Harnetanms, a apyras ~ ADY-
fuM K8H3AOM C NONOCTLIO BLACHBANUSA
ruaponacoca. MexXay coBoW xaMeprs CBA33HY
KawanoMm ¢ pacnonomennuu o 1eM obpaTHuM
KAaNZHOM CO WTOKOM. Kotyc, NPOXOAR NO M.,
aedopmmnpyer ero 8 UUAMHAR W APUKUMAET K
peMomMpyeMo\h tpybe. flepeMeusaemasn
achep 33 KOHYCOM PF co3paer Aono:ir«mens-
KYI0 NACTUMECKYIO pepopMauuio. fipu pocTv-
wenun aepxHero nonoxenus © cBOUM
TOPUOM BOIAEHCTBYET HA WTOK Knanana, kovTo-.
puft OTKpLIBAET aoctyn pabouen KNAKOCTY U3
xaMepul H3A nopwwnem no Katiany 8 NOnOCTe
aCaCcHIBENUR mapoHacoca. KontaxTHag nno-
wane n yaepxusaouee ycuave M na cTeHKe
obcaaron konoubl ROCTATOUHY AnA ero YAed”
wanua. 1 v, ‘

Ha ueprexe £XeMaTuUHO uaobpaxeno
npeanaraeMoe ycTpoOACYBo ANR PEMONTS 06-
canHon KONOHHb npononbnuﬁ pa3ped-

B UUIUHAPUUECKOM wopnyce 1 yciponcT-
aa, cnyckaemoro e CKBAXUHY HB xabene 2.
pacnonoxeH apextpoaemnraTens 3 ¢ peayrIo-
pom 4, ABYXNAYAXEPHHA rmaporacoc 5 ¢ BC2"
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J 1bhyez | a

coparwwvmun 6, karnevatenorumu 7 U peayx-
UMOHHEM B8 xnananamn. wapouwannap 9 ¢
nonuim napwHem 10 v WTokoM 11, gupoepen-
UUaNLNBA NOPWeHsL 12, ABNKIOWUACA NPHEBO-
AOM 0CEBOFO pepemeurexus ynopa 13. n 5
XKECTKO C HUM CBA3IHHLIA, AOPHUPYIOWNA K -
Hyc 14 ¢ NOANPYXVHEHHMMU NIABAOWAMKY
nnawkamn 15, packatueawas ranoexa 16 u
NPOAOALHO-TOPPUPOBAHKHBIA METANAUMECKNA
nnacrups 17. Pabowvie NONDCTI TMAPOLNNVH- 10
Apa 9 u nonoro nopwHe 10 ruapasnuyeckin
ces3arbl Mexay coboil no xaxany 4. “epes nog-
NPYXVHENH IR 30n0THUK-NepexnavaTens 18,
xamepa, 056pa30BaHHAn CTENKIMU KOPNYC3a U
AV OEPEHLtMBALHIM NoPWHEM 12, rnapasnu- 15
YecKkn CBRIaNa NO KaHanydC NONOCTLIO HArHE-
TaHWA rUApPOHSCOCa.

[pyras xamepa, 06pa308aHHan CTEHKMW
xopnyca v AuddepenuvidnibHuiM NOPWIHEM,
FMAPABANYECKV CBAIINE C NONOCTHIO BCACHIBA" 20

‘HUR URPOHACDOC3 KAHANOM 8

B auddeperuranbioM NOplHe AnA CBA-
au ofienx KaMep BUNOAHEH X3HAN € dKCUANBHO
PACNONOKEHHEM OBPITHLIM KAINIHOM 19 c
BLHCTYTAOWUM NI KOPNYCS WTOKOM, B ucxon- 25
HOM NoNaXeHnu knanal 19 3akpwT 1 pasnena-
er KaMepu, obpasgsantue
AVDBEPEHUNANBHIAM NOPWHEM 12 co cTeHKa-

M ROPITYCa. BHyTpEHHAA NOAOCTL YCTPOACTEA
3anonnena- paboven XKUAKOCTHI0 ¥ CKOMNEH- 30
cuposana ¢ BHEISHER CKBa’KMHHDA Cpeaov
aNICTMUHLM KoMReHcaTtopom 20. Jopuvpyo-
i KOHYG 14 ¥ pacKarTniaaoWan ronosxa 16
ycranpaneHul Ha koxye NONOTo tToKa 11.npH
2TOM ;PALKATHBAIOWIAR FONOAKA KNKEMaTVNE: 35
cxu CBA38HA C 3nexrTpoasurartenem 3 uepes
teneckonuueckuin san 21 xopnayca, ycTaHos-
NeMHHIA HA GNOPAX KINEHWVA B NOAOM WTOKE 11,
nopwe 10, CBA3aMNKLIN € HUM BaN 22 W RNaKE-
TapHHA peayxTop 4, Ha sany 22 ycvanosner 40
AKCUEHTPNK 23, CRYXatiui NPUBDAOM ABYX
nayxepoa ruaponacoca S.

" NpoapnsHO-rodpPUPOBIHNLIN MeTaniuie
ckui ANacTuips 17 B TPIHCNOPTHOM NOAOXKE-
HWWA PACNONOXeH MEXAY. ¥.e. YAEPAUBaeTCA 45
AODHNPYOLIMM KOHYCOM 14 v ynopom 13.

[lna 32xpennenun yCTPOACTRa B KONDHHE
oHa cHabxeHo ynopnumi WANMICAMIA NNW AKO-
pAMU (He NOK33aHW).

yerpoicreo paboraer cnegyiouimM o6pa- 50
3J0M,

Ha wnTepsane MposBeaeHWn PEMOHTHO-
M30nAUUOKKLIX paboT no xabeno 2 sxnio4aeT-
cR nexvpoaBwvrarent 3. &OTODHQ yeped
axcyeHTpur 23 NPpuBOAKT B AeRCTBNE nnyuxe- 55
ph (MAPOHSCOCA S ¥ OAHOBPEMENHD BO BPAtLE~
nue veped Banuk 21 n 22 packsTuBAIOULYI0
ronoexy 16. Nepeonasansno kopnyc 1 npubo-
pa 339KOPUBAETCA B XONOHHE TpyG. a 3avem
paBouan KuaxOCTL NO Kanany Jor FMAPOHACO-

oo

_c2 NocTynaeY & xkaMepy Han avddepenunans:

HuiM NopwHem 12 v paboyee aasnenne Yepea
ynop 13 yaepxusaer NDeACNLHO-TODPUPQBaH-
MBI METAANMHECKUA NRacTuips 17. Npwn 3Tom
ob6paThan knanan 19 sakpur.

Nocne gocTnxenns Heobxoaumoro pasne-
HUA NOANPYXUHEHHLA 30M10THUK-NEPEKNIONa-
Tens 18 nepemecTUTCR B8HW3 A0 ynopa,
oTKpbiBan pocTyn pabouen xMAKOCTM NO Kana-
nyanoa nopwenrs 10 rmgpounnuHapa 9.

Dopmupyouun xonyc 14, npoxoas no
AnacTupio 17, GopMUpyeT €10 8 UMNNHAP W
NPUXNUMAET X PEMOHTUpDYEeMOon TpyBe. a ero
nnasarowme nnawkv kannbpylor, co3fasan 13-
PaHTHPOBaHHL it HATAr, TTepemeutaeman scnea
32 OPHMPYIOWMM KOHYcoM 14 packarusaio-
Wan ronoexd 16 co3paer AONOANUTENLHYO

‘ANACTUMECKYIO AedOPMaUnIO NNaCTups 17 no
_ M3aKkpo- ¥ MMKPOHEPOBHOCTTAM BHYTPEHHEN
.CTeHKN 05CaAHOA KONOHHB ¥ YNPOUKART AO°

BEPXHOCTHH CADY BHYTPEHHER NOBEPXNHOLTH
naacTeips 17. Npu nocTUxeHUU BepxHero no-
NOXEHWS AOPHMPYIOWan ronoska 16 ceowm
TOPUOM BO3AERCTBYET HA WTOK Knanana 19,
KOTOPHIM OTKpHIBaeT gocTyn paboueit KMAKO-
CTV N3 KAMEDPYW HAA AMPPEPEHUMANbHLIM NP~
wHemM 12 no xawany 8 8 NONOCTL B8CACHBAHUA
rwapoMacoca. .

B 3TOM NIOROXEHMK KOHTAKYHAA NNOWAAL
n yaepxusalouiee ycunue NAICTHPA 17 ua
creHxe 00CafHOA KOAOHHBI QOCTATO4HL ANR
€ro YaepXmuBaHua u Avddepennansbiuii nop-
weHs 12 BMECTE C A0PHMPYIOILNM KOHYCOM 14
) P3CKATHIBIIOWEN TONOBKON 16 nepemecTnTCA
aBEpx, o6ecneusan NOAHBIA WX BUXOA U3 N3~
cruipa 17.

Nocne 32aeplueHun patoTsl nNa ycranoexe
naacTups 17 3nexrponpueoaom 3 obecneun-
paerca oceoboxaeHue xopnyca npwbopa oF
crenxv 0BCaaHON KONOHHSG! ¥ 3aTeM YCTPONCT-
8O TPANCHOPTUPYETCA HA NOBEPXHOCTS.

@opmynavsabpertennn

. YCTpOMCTRO ANA PeMOHTa oBcaagwown xo-
AOHHH, BRIOQHAIOWEE KOPNYC, YCTAHODACHNHE
B HEM NEXTPONPUBOA C PEAYKTOPOM. rapo-
HACOC W FMAPOUVAURAD C NONBIM NOPLIHEM ¥
LITOKOM, METANAUUECKUA NAACTHIPL, YCTAHOB"
NEHHYI0 NOA HUM HA Bany KOPIYCA pacKaTLBa-
oyl FONOBKY ¥ Pa3Mewenitin 8 HUXHER
43CTH XOPNYC8 G BO3MOXHOCTLIO a3aumonen-
CYBUR C METAANKHECKUM MNACTHPEM ynop: 01
ANM3I0UEEeCR TEM, HTO, C UeNnsio nosbiwe:
HWS H3AEXHOCTU YCTAHOBKW meTannnuetroro -
NAACTHPA. OHO CHABXEHOD KECTKO CBASAHHEM =
C yNnopoM NPVeoAOM era 0cesoro nepémewte- -
HAS W PacnoNoOXeHHHKM Han pacxawaavqulen '
FOAOBKOMA AOPHMPYIOUUM KOHYCOM, YCTIHOS™ -
AIEHHLIM M3 WTOXE rMAPoYUANNADPA C BO3MODX:
HOCTbK) BIAUMOABWMCTENA C METaNAHECKNM
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nnacvup€u. 8an xopnyca KRHEMAaTNYeCKwn Can-
3 M C 3NeKTPONPUBOAOM. NPUBOA OCEBOrO Ne-
pemewenna ynopa esnonnen 8 snpe
Avdd POHUMANLHOLD NOPWMHRA, YCTaHOBAEH-
HOro B kopnyce ¥ obpa3ayloulero ¢ ero crenxa- 5
MY OBE XAMEPH, TMAPABAVMECKW CRAJBHHHE
mexay ¢oboh. xaHanoM ¢ PacnonoXeHHHM B

HeM OBPATHEUM KN3NAH M CO WTOKOM, Npu
JTOM OAHA M3 XaMep rugpasBan4ecxn cBR3aHa
€ NONOCTLIO HATHETANNA, APYTAAR — € NONOCTHIO
8CICLIBAHMA FMAPOHACOC3, 2 AOPHUPYIOWMNA
KOHYC YCYOMOBAEH C BOIMOMXROCTLIO B33UMO"
AENCTEUR B BEPXHEM NONOXEHWH CO WTOKOM
0o6paTHoro Knanaua.
.
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(54) CASING STRING REPAIR DEVICE

(57) The invention is in the field of repair and insulation operations on the casing strings
of oil and gas wells for the purpose of the restoration of their air tightness. The purpose of
the invention is to increase the reliability of installation of a metal patch. An electric _
motor with a reducer, a hydraulic pump and a hydraulic cylinder with a hallow piston and
a pin are installed in the body of the device. A laminating tip is installed on the shaft of
the body, below the metal patch In the lower portion of the body, with the possibility to
interact with the metal patch, is installed a support with a drive of its axial movement

- firmly affixed to the support. A bore cone installed on the pin, with the possibility to
interact with the metal patch, is located above the laminating tip. The support movement
drive is executed in the form of a differential plston installed in the body and forming two
chambers with its walls. One of the chambers is hydraulically connected by a channel '
with the pressure cavity and the other one is hydraulically connected by another channel
with the suction cavity of the hydraulic pump. The chambers are mutually connected by a
channel, which has a reverse valve with a pin. When passing through the metal patch, the
cone deforms it into a cylinder and presses it against the pipe subject to repair. The
laminating tip passing after the cone causes additional plastic deformation. When
reaching top position, the laminating tip, through its-face, affects the pin of the valve,
which opens allowing the access of working fluid from the chamber above the piston
through the channel and into the suction cavity of the hydraulic pump. The contact

surface and retention strain of the metal patch on the wall of the casing string is sufficient
for its retention. 1 drawing

[lower right margin] (19) SU (11) 1659621 Al
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The invention is in the field of devices for repair and insulation operations on the casing
strings of oil and gas wells for the purpose of the restoration of their air tightness.

The purpose of the invention is to increase the reliability of installation‘of a metal patch.

The drawing gives a schematic presentation of the proposed casing string repair device,
longitudinal section.

In the cylindrical body, 1, of the device suspended into the well by means of a cable, 2, is
located an electric motor, 3, with a reducer, 4, a two-plunger hydraulic pump, 5, with a
suction valve, 6, a pressure valve, 7, and a reduction valve, 8, a hydraulic cylinder, 9,
with a hallow piston, 10 and a pin, 11, a differential piston, 12, which constitutes an axial
movement drive of the support, 13, and is firmly connected to the latter, a bore cone, 14
with spring-loaded floating rams, 15, a laminating tip, 16, and a longitudinally corrugated .
metal patch, 17. The working cavities of the hydraulic cylinder, 9, and the hallow
piston, 10, are hydraulicaily connected with one another via the channel, a, through a
spring-loaded slide valve, 18, a chamber formed by the walls of the body and the
differential piston, 12, and hydraulically connected, via the channel, 5, with the pressure
cavity of the hydraulic pump. '

The other chamber formed by the walls of the body and the differential piston is
hydraulically connected with the suction cavity of the hydraulic pump via the channel,
[illegible]. '

For the purpose of connecting the two chambers, a channel with an axially located

reverse valve, 19, with a pin protruding from the body, is executed in the differential ‘
piston. In initial position, the valve, 19, is closed and divides the chambers formed by the .
differential piston, 12, and the walls of the body. The inner cavity of the device is filled - -
with working fluid and is compensated with the external well environment by an elastic
compensator, 20. The bore cone, 14, and the laminating tip, 16, are located at the end of
the hollow pin, 11, whére the laminating tip is kinematically connected with the electric
motor, 3, through the telescopic shaft, 21, of the body, installed on rolling-contact
bearings in the hallow pin, 11, the piston, 10, the shaft connected to it, 22, and the
planetary reducer, 4. An eccentric, 23, used as a drive of the two plungers of the

hydraulic pump, 5, is installed on the shaft, 22. -

In transportation position, the longitudinally corrugated metal patch, 17, is located
between, i.e., is supported by, the bore cone, 14 and the support, 13.

For the purpose of securing the device in the string, it is equipped with slip sockets or
anchors (not shown).

The device is operated in the following manner.
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At the interval of repair and insulation operations, the electric motor, 3, is turned on via
cable, 2, and the motor, through the eccentric, 23, activates the plungers of the hydraulic
pump, 5, and simultaneously, through the shafts, 21 and 22, causes the rotation of the
laminating tip, 16. Initially, the body, 1, of the device, is anchored in the string of tubes
and then the working fluid, via the channel, 8, is fed from the hydraulic pump into the
chamber above the differential piston, 12, and the working pressure, through the
support, 13, supports the longitudinally corrugated metal patch, 17. At this time, the
reverse valve, 19, is closed.

After the necessary pressure is reached, the spring-loaded slide valve, 18, will move all
. the way down while opening to allow the access of the working fluid, via the channel, a,
to the piston, 10, of the hydraulic cylinder, 9.

When passing over the patch, 17, the bore cone, 14, forms the patch into a cylinder and

- presses it towards the pipe subject to repair and the cone’s floating rams adjust it creating
a guaranteed tightness. The laminating tip, 16, passing after the bore cone, 14, creates '
additional plastic deformation of the patch, 17, along the macro- and micro-bumps of the
inner wall of the casing string and strengthens the superficial layer of the inner surface of
the patch, 17. When the bore [sic] tip, 16, reaches top position, by means of its face, it
affects the pin of the valve, 19, which opens allowing access of the working fluid from
the chamber above the piston, 12, via the channel, [illegible], into the suction cavity of
the hydraulic pump.

In this position, the contact surface and the retention strain of the patch, 17, on the wall of
" the casing string are sufficient for its retention and the differential piston, 12, along with
the bore cone, 14, and the laminating tip, 16, will move up, while providing complete exit
from the patch, 17.

“After completion of the operation related to the installation of the patch, 17, the electric
. drive, 3, ensures the release of the body of the device from the wall of the casing string
and then the device is transported to the surface.

Claims:

Casing string repair device, including a body, electric drive with a reducer installed in it,
hydraulic pump and a hydraulic cylinder with a hallow piston and a pin, a metal patch, a
laminating tip installed below the patch on the shaft of the body and a support located at
the lower portion of the body with the possibility to interact with the metal patch, which
is characterized by the fact that, for the purpose of increasing the reliability of installation
of a metal patch, [the device] is equipped with an axial movement drive firmly connected
with the support and a bore cone located above the laminating tip and installed on the pin-
of the hydraulic cylinder, which has the possibility to interact with the metal patch, the
shaft of the body is kinematically connected with the electric drive, the axial movement
drive of the support is executed in the form of a differential piston installed in the body
and forming with its walls two chambers that are hydraulically connected with one
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another via a channel, which has a reverse valve with a pin, where one of the chambers is
hydraulically connected with the pressure cavity and the other chamber is hydraulically
connected with the suction cavity of the hydraulic pump, and the bore cone is installed so
as to interact, when in top position, with the pin of the reverse valve.

[see original for figure]
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